Microtubule depolymerization induces stress fibers, focal adhesions, and DNA synthesis via the GTP-binding protein Rho.
Microtubule depolymerization has multiple consequences that include actin stress fiber and focal adhesion assembly, increased tyrosine phosphorylation and DNA synthesis. Similar effects induced by serum, or agents such as lysophosphatidic acid, have previously been shown to be mediated by the GTP-binding protein Rho. We have investigated whether the effects of microtubule depolymerization are similarly mediated by Rho and show that they are blocked by the specific Rho inhibitor, C3 transferase. Because microtubule depolymerization induces these effects in quiescent cells, in which Rho is largely inactive, we conclude that microtubule depolymerization leads to activation of Rho. The activation of Rho in response to microtubule depolymerization and the consequent stimulation of contractility suggest a mechanism by which microtubules may regulate microfilament function in various motile phenomena. These range from growth cone extension to the development of the contractile ring during cytokinesis, in which there are interactions between the microtubule and microfilament systems.